In addition to biological actions of vitamin D such as calcium absorption, regulation of bone and mineral metabolism, studies have shown that Vitamin D is necessary for normal insulin secretion. Vitamin D influences insulin production and secretion through its effect on calcium and phosphorous metabolism. Vitamin D modifies insulin response by acting on receptor gene. Vitamin D deficiency has been implicated in decreased insulin secretion and increased insulin resistance. Objective: To measure and correlate vitamin D with fasting plasma glucose, HbA1c and fasting lipid profile in euglycemic individuals. Methods: Ethics clearance was obtained prior to data collection. After an overnight fast, blood samples were collected for fasting plasma glucose, lipid profile, HbA1c and vitamin D from euglycemic individuals who consented to participate. Vitamin D assay was estimated in Elecsys 2010 by ECLIA method. Plasma glucose was estimated by Hexokinase method. Serum fasting lipid profile was estimated in Cobas 6000 (Roche), and HbA1c measured using ion exchange HPLC method using Biorad Variant II turbo. Results: There was an inverse correlation between vitamin D and fasting plasma glucose (p<0.001); Vitamin D and HbA1c (p<0.001) in groups 1 and 3. There was also a significant inverse correlation of Total cholesterol (p = 0.05), total cholesterol / HDL ratio (p<0.001) with Vitamin D and significant direct correlation of HDL with vitamin D levels in groups 1 and 3. Conclusion: Deficiency of vitamin D can predispose to dysregulation of glucose and lipoprotein metabolism. There may be a role for vitamin D in better management of diabetes and dyslipidemia.
Introduction
The nature's own product, an ancient hormone produced in the skin by sun exposure, is Vitamin D. It is hydroxylated by liver to form 25- 
Materials and methods

Study subjects
274 euglycemic individuals of 30-75 years age, who visited hospital between March 2013 to July 2013 for general health check up, who satisfy our inclusion criteria were enrolled for this study.
Study groups
Individuals were divided into three groups according to their plasma vitamin D levels: group 1 (<20 ng/ml), group 2 (20-30 ng/ml), and group 3 (>30 ng/ml)
Exclusion Criteria
Patients suffering from diabetes mellitus, mal-absorption, cancer, pregnant women, patients with cardiac, hepatic, renal, diseases and those on long term medications were excluded from this study.
Ethical statement
Ethics clearance was obtained prior to data collection from the institutional ethics committee, Kasturba Hospital, Manipal University, Manipal, India. Informed consent was obtained from every participant before their participation.
Sample collection
Using aseptic precautions, 4ml of fasting venous blood was collected in a syringe. It was equally aliquoted in red, grey and lavender vacutainers. Red capped vacutainers were used for estimation of lipid profile and total plasma vitamin D, grey capped vacutainers were used for estimation of blood sugar and lavender vacutainers were used for estimation of HbA1c.
Methods
Total vitamin D assay was estimated in Elecsys 2010 by ECLIA method. Glucose was estimated by Hexokinase method. Fasting lipid profile was estimated by kit method. All the above parameters were measured in auto analyzer Cobas 6000 (Roche Diagnostics), and HbA1c was measured in BIORAD variant II turbo using ion exchange High performance liquid chromatography method.
Statistical analysis
Data was compiled and statistical analysis was done using Statistical Package for the Social Sciences (SPSS) 16.0. Data were expressed as mean± standard deviation. Wherever appropriate, Independent student t test, ANOVA were used. P value <0.05 was considered as statistically significant.
Results
Total of 146 males and 128 females participated in this study. The mean age of subjects was 49.89±16.40 years. The general characteristics of the studied population are shown in Table 1 .
Please see table 1 in the PDF version
Please see table 2 in the PDF version Groups 1 and 3 showed an inverse correlation between vitamin D and fasting plasma glucose (p<0.001), Vitamin D and HbA1c (p<0.001). We also observed a significant inverse correlation of Total cholesterol (p = 0.05), and total cholesterol / HDL ratio (p<0.01) with vitamin D respectively, and significant direct correlation of HDL with vitamin D levels Except for triglycerides, other biochemical parameters also showed significant correlation between groups 1 and 2.
Please see table 3 in the PDF version Please see table 4 in the PDF version
In males and females, there was inverse correlation between vitamin D and HbA1c, triglycerides and LDL, and significant direct correlation of HDL with vitamin D levels. We observed negative correlation in males between vitamin D and total cholesterol but not in females.
Discussion
In this study, vitamin D3 level showed a significant negative correlation to fasting plasma glucose (FPG). This is in agreement with several studies which found the same association ( 
Limitation of study
BMI adjustments for parameters are not done because medical records about height and weight are not available for all patients.
Conclusion
Deficient levels of vitamin D may predispose euglycemic person for diabetes and dyslipidemia. Vitamin D supplements in euglycemic individuals may play an important role in reducing the risk, which requires more studies.
